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(57) Abstract 



Compounds of general formula (1) arc 
described, wherein W, L, R^ R^ R^, R^ and R^ 
have the meanings as defined in the description, 
according to which at least one of R"* or R^ is a 
-(CH2XArN(Rt>)CX>N(Rb)L2(Alk)mAr group. The 
compounds are phosphodiesterase type IV inhibitors and 
are uscfuJ in the prophylaxis and treatment of diseases 
such as asthma where an unwanted inflammatory 
response or muscular spasm is present. 
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TRUSUBSTITUTED PHENYL DERIVATIVES USEFUL AS 

P Pg I V IN HIPrrORS 



5 This invention relates to a novel series of triarylethanes. to processes for 
their preparation, to pharmaceutical compositions containing them, and to 
their use in medicine. 

Many hormones and neurotransmitters modulate tissue function by 
10 elevating intra-cellular levels of adenosine 3\ 5*-cyclic monophosphate 
(cAMP). The cellular levels of cAMP are regulated by mechanisms which 
control synthesis and breakdown. The synthesis of cAMP is controlled by 
adenyl cyclase which may be directly activated by agents such as forskolin 
or indirectly activated by the binding of specific agonists to cell surface 
15 receptors which are coupled to adenyl cyclase. The breakdown of cAMP 
is controlled by a family of phosphodiesterase (PDE) isoenzymes, which 
also control the breakdown of guanosine 3*,5'-cyclic monophosphate 
(cGMP). To date, seven members of the family have been described 
(PDE l-VII) the distribution of which varies from tissue to tissue. This 
20 suggests that specific inhibitors of PDE isoenzymes could achieve 
differential elevation of cAMP in different tissues, [for reviews of PDE 
distribution, structure, function and regulation, see Beavo & Reifsnyder 
(1990) TIPS, 11: 150-155 and Nicholson et al (1991) TIPS, 12: 19-27]. 

25 There is clear evidence that elevation of cAMP in inflammatory leukocytes 
leads to Inhibition of their activation. Furthermore, elevation of cAMP in 
airway smooth muscle has a spasmolytic effect. In these tissues, PDE IV 
plays a major role in the hydrolysis of cAMP. It can be expected, 
therefore, that selective inhibitors of PDE IV would have therapeutic 

30 effects in inflammatory diseases such as asthma, by achieving both anti- 
inflammatory and bronchodilator effects. 

In our International Patent Specification No. W094/14742 we describ a 
series of triarylethanes which are potent inhibitors of the PDE IV 
35 isoenzyme at concentrations at which they have littie or no inhibitory 
action on other PDE isoenzymes. The compounds are of use in medicine, 
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2 

especially in the prophylaxis and tr atment of asthma. An 
enantioselective process for the preparation of these compounds is 
described in our International Patent Specification No. W095/17386. 

5 We have now found a particular series of triarylethanes which are potent 
and selective PDE IV inhibitors and which also have other advantageous 
phamnacological properties, including especially good oral availability and 
improved metabolic stability. 

10 Thus according to one aspect of the invention, we provide a compouhd'of 
formula (1) 



L 




1 5 wherein 

=W- is (1) =C(Y)- where Y is a halogen atom, or an alkyi or -XR^ group 
where X is -0-, -S(0)p- [where p is zero or an integer of value 1 or 2], or 
-N(Rb)- [ where is a hydrogen atom or an optionally substituted alky! 
group] and R^ is a hydrogen atom or an optionally substituted alkyI group 
20 or, (2) =N-; 

L is a -XR, [where R is an optionally substituted alkyI, alkenyi, cycloalkyi or 
cyloalkenyl group], -C(R11)=C(R1)(R2) or [-CH(Rii)]nCH(Ri)(R2) group 
where R"'*' is a hydrogen or a fluorine atom or a methyl group, and R^ and 
R2, which may be the same or different, is each a hydrogen or fluorine 

25 atom or an optionally substituted alkyI, alkenyi, alkynyl, alkoxy, alkylthio, 
-CO2R®, (where R® is a hydrogen atom or an optionally substituted alkyl. 
aralkyi, or aryl group], -CONR^Rio [where R9 and R^o, which may be the 
same or different is each as defined for Pfi\, -CSNR^Rio, -CN or -NO2 
group, or R1 and R^ together with the C atom to which they are attached 

30 are linked to fomi an optionally substituted cycloalkyi or cycloalkenyi group 
and n is z ro or the Integer 1 ; 

R3 is a hydrogen or a fluorine atom, an optionally substituted straight or 
branched alkyI group, or a hydroxyl group; 
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R'* is a hydrogen atom or group -(CH2)tAr [where t is z ro or an integer 1 , 
2 or 3 and Ar is a monocyclic or bicyciic aryl group, optionally containing 
one or more heteroatoms selected from oxygen, sulphur or nitrogen 
atoms] or a group -(CH2)t- Ar-(L"' )n-Ar' [where is a divalent linking group 
5 n is zero or an integer 1 and Ar* is -Ar. -CO(Alk)mAr, [where Alk is an 
optionally substituted straight or branched Ci.6 alkylene, C2.6 alkenylene 
or C2-6 alkynyiene chain optionally interrupted by one, two or three -O- or 
-S- atoms or -S(0)q- (where q is an integer 1 or 2) or -N(Rb)- groups and 
m is zero or an Integer 1], -S02(Alk)nAr, -S02NH(Alk)mAr, 

10 -S02N(Aiki)(Alk)mAr [where Alk^ is as defined for Alk] -S02N[(Alk)mArl2. 
-CONH(Alk)mAr, -CON(Alki)(Alk)mAr, 
-CON[(Alk)mArl2, -N(Alk'')S02(Alk)mAr, -NHS02(Alk)mAr, 
-N[S02(Alk)mAr]2. -NHS02NH(Alk)mAr, -N(Alkl)S02NH(Alk)mAr. 
-NHS02N(Alki)(Alk)mAr, -N(Alki)S02N(Alki)(Alk)mAr, 

15 -NHS02N[(Alk)mAr]2, -N(Alk1)S02N[(Alk)mArl2, -NHC(0)(Alk)mAr, 
-N(Alki)C(0)(Alk)mAr. -N[C(0)(Alk)mArl2, - NHC(0)NH(Alk)mAr, 
-N(Alk1)C(0)NH(Alk)mAr, -NHC(0)N(Alkl)(Alk)mAr, 
-N(Alki )C(0)N(Alki )(Alk)mAr. -NHC(0)0(Alk)mAr, -N{M\0 )C(0)0(Alk)mAr. 
-C(S)NH(Alk)mAr, -C(S)N(Alki)(Alk)mAr. -C(S)N(Alkl)(Alk)mAr, 

20 -C(S)N[(Alk)mArl2. -NHC(S)(Alk)mAr, -N(Alkl)C{S)(Alk)mAr, 

-N[C(S)(Alk)mArl2, -NHC(S)NH(Alk)mAr, -N(Alk^)C(S)NH(Alk)mAr. 
-NHC(S)N(Alki )(Alk)mAr, -N(Alki)C(S)N(Alkl )(Alk)mAr, -S02(Alk)mNHet 
[where -NHet is an optionally substituted C5.7 heterocyclic amino group 
optionally containing one or more other -O- or -S- atoms or -N(R'')-, -C{0)- 

25 or -C(S)- groups], -CO(Alk)mNHet, -CS(Alk)mNHet. -NHS02(Alk)mNHet, 
-NHC(0)(Alk)mNHet, -NHC(S)(Alk)mNHet, -S02NH((Alk)mHet') [where 
Het' is an optionally substituted Cs-ymonocyclic cartx)cycilc group 
optionally containing one or more -O- or -S- atoms or -N(Rb)- groups], 
-CONH((Alk)mHet'), -CSNH((Alk)mHet'), -NHS02NH((Alk)mHet'), 

30 -NHC(0)NH(Alk)m(Het') or -NHC(S)NH(Alk)m(Het') group] or R^ is a 
-(CH2)tArN(Rb)CXi N(Rb)L2(Alk)mAr group where X is an oxygen or 
sulphur atom and is a divalent linking group; 
R5 is a -(CH2)tAr, -(CH2)t-Ar-(Li )n-Ar' o r 

-(CH2)tArN(Rb)CXi N(Rb)L2(Alk)mAr group, provided that at least one of 
35 R4 or R5 is a -(CH2)tArN(Rb)CXi N(R'>)L2(Alk)mAr group; 
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is a hydrogen or a fluorine atom, or an optionally substituted alky! 
group: 

is a hydrogen or a fluorine atom, an optionally substituted straight or 
branched alkyi group or an OR^ group where R^ is a hydrogen atom or an 
5 optionally substituted alkyI or alkenyl group, or an alkoxyaikyi, alkanoyl. 
fonmyl, carboxamido or thiocarboxamido group; and the salts, solvates, 
hydrates, prodrugs and N-oxides thereof. 

It will be appx^i^@g| that pertain compounds of formula |1) may have one 
10 or more chiral centres, depending on the nature of the groups L, R^, R2, 
R3. R"^, R5, r6 and R^. Where one or more chiral centres is present, 
enantiomers or diastereomers may exist, and the invention is to be 
understood to extend to all such enantiomers, diastereomers and mixtures 
thereof, including racemates. 

15 

Compounds of formula (1) wherein L is a -C(R^^)=C(Ri)(R2) group may 
exist as geometric isomers depending on the nature of the groups R^ R2, 
and Ri^ and the Invention is to be understood to extend to all such 
isomers and mixtures thereof. 

20 

In the compounds of formula (1), when =W- is =C(Y)- and Y is a halogen 
atom Y may be for example a fluorine, chlorine, bromine or iodine atom. 

When W in the compounds of formula (1) is a group =C(Y)- and Y is -XR^. 

25 R* may be, for example, a hydrogen atom or an optionally substituted 
straight or branched alkyI group, for example, an optionally substituted Ci. 
ealkyi group, such as a methyl, ethyl, n-propyl or i-propyl group. Optional 
substituents which may be present on R^ groups include one or more 
halogen atoms, e.g. fluorine, or chlorine atoms. Particular R^ groups 

30 include for example -CH2F, -CH2CI, -CHF2, -CHCI2, -CF3 or -CCI3 groups. 

When =W- in the compounds of formula (1) is a group =C(Y)- where -Y is 
.N(Rb), =W- may be a =C(NH2)-. =C(NHCH3)- or =C(NHC2H5)- group. 
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In compounds of fonmula (1), X may be an oxygen or a sulphur atom, or a 
group -S(0)-. -S(0)2-. -NH- or Ci-6 alkylamino, for example a C1.3 
alkylamino, e.g. methylamino [-N(CH3)-] or ethylamino [-N(C2H5)-] group. 

5 AlkyI groups represented by Y, R, R^, R2, or Rb in the compounds of 
formula (1) include optionally substituted straight or branched Ci-e alkyi 
groups optionally interrupted by one or more X atoms or groups. 
Particular examples include C1.3 alky! groups such as methyl or ethyl 
groups. Optional substituents on these groups include one, two or three 

10 substituents selected from halogen atoms, e.g, fluorine, chlorine, bromine 
or iodine atoms, or hydroxyl or C1.6 alkoxy e.g. C1.3 alkoxy such as 
methoxy or ethoxy or -C02R^. -CONRSRiO, -CSNR9R10 or -CN groups. 

Alkenyl groups represented by R, R^ or R2 in the compounds of formula 
15 (1) include optionally substituted straight or branched C2-6Hlkenyl groups 
optionally interrupted by one or more X atoms or groups. Particular 
examples include ethenyl, propen-1-yl and 2-methylpropen-1-yl groups. 
Optional substituents include those described above in relation to alkyI 
groups represented by the groups R^ or R2. 

20 

Alkynyl groups represented by R"* or R2 in compounds of formula (1) 
include optionally substituted straight or branched C2.6dl^nyl groups 
optionally interrupted by one or more X atoms or groups. Particular 
examples include ethynyl and propyn-1-yl groups. Optional substituents 
25 include those described above in relation to alkyI groups represented by 
the groups R** or R2, 

When R1 or R^ in compounds of fomiula (1) is an alkoxy or alkyithio group 
it may be for example an optionally substituted straight or branched Ci-e 
30 alkoxy or Ci-ealkylthio group optionally interrupted by one or more X 
atoms or groups. Particular examples include Ci-salkoxy, e.g. methoxy or 
ethoxy, or Ci .salkylthio e.g. methylthio or ethylthio groups. Optional 
substituents include those described above in relation to alkyI groups 
represented by the groups R^ or R2. 

35 
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When and R2 together with the carbon atom to which they are attached 
in the compounds of formula (1) are linked to form a cycloalkyi or cyclo- 
alkenyl group, the group may be for example a Cs-ecycloaikyi group such 
as a cyclobutyl, cyclopentyl or cyclohexyi group or a C3.6 cycloalkenyl 
5 group containing for example one or two double bonds such as a 2-cyclo- 
buten-1-yl, 2-cyclopenten-1-yl, 3-cyclopenten-1-yl, 2,4-cyclopentadien-1- 
yl, 2-cyclohexen-1-yl, 3-cyclohexen-1-yl, 2,4-cyclohexadien-1-yi or 3,5- 
cyclohexadien-1-yl group, each cycloalkyi or cycloalkenyl group being 
*«*^ optiaojJiy §WbjWuted ^^^b one, two or three substituents selected from 

10 halogen atoms, e.g. fluorine, chlorine, bromine or iodine atoms, 
straight or branched Ci.ealkyI e.g. Ci-aalkyl such as methyl or ethyl, 
hydroxyl or Ci-ealkoxy e.g. Ci.aalkoxy such as methoxy or ethoxy groups. 



When R in the compounds of formula (1) is an optionally substituted 
15 cycloalkyi or cycloalkenyl group it may be for example a Ca-ecycloalkyI 
group such as a cyclobutyl, cyclopentyl or cyclohexyi group or a C3- 
ecycloalkenyl group containing for example one or two double bonds such 
as a 2-cyclobuten-1-yl, 2-cyclopenten-1-yl, 3-cyclopenten-1-yl, 2,4- 
cyclopentadien-1 -yl, 2-cyclohexen-1 -yl, 3-cyclohexen-1 -yl, 2,4- 
20 cyclohexadien-1-yl or 3,5-cyclohexadien-1-yl group, each cycloalkyi or 
cycloalkenyl group being optionally substituted by one, two or three 
substituents selected from halogen atoms, e.g. fluorine, chlorine, bromine 
or iodine atoms, straight or branched Ci-e^lkyl e.g. Ci-salkyI such as 
methyl or ethyl, hydroxyl or Ci-ealkoxy e.g. Ci-aalkoxy such as methoxy or 
25 ethoxy groups. 

When the group R^ in compounds of formula (1) is an ORc group it may 
be for example a hydroxyl group; or a group -OR^ where R^ is an 
optionally substituted straight or branched Ci-ealkyl group, e.g. a Ci-3alkyl 

30 group such as a methyl or ethyl group, a Ca-e^ll^driyl group such as an 
ethenyl or 2-propen-1-yl group, a Ci-aalkoxyCi-aalkyI group such as a 
methoxymethyl, ethoxymethyl or ethoxyethyl group, a Ci^alkanoyl, e.g. 
Ci-salkanoyl group such as an acetyl group, or a formyl [HC{0)-1, 
carboxamido (CONRi2Ri2a) or thiocariDOxamido (CSNRi2Ri2a) group, 

35 wh re R'*2 and R^^a jp each instance may be the same or different and is 
each a hydrogen atom or an optionally substituted straight or branched Ci. 
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ealkyi, e,g. Ci.aalkyI group such as methyl or ethyl group. Optional 
substituents which may be present on such Rc, R12 or R^^a groups 
include those described below in relation to the alkyi groups R^ or R^. 

5 AlkyI groups represented by R3, or R^ in compounds of formula (1) 
include optionally substituted straight or branched alky! groups, e.g. 
C1.3 alkyI groups such as methyl, ethyl, n-propyl or i-propyl groups. 
Optional substituents which may be present on these groups include on 
or more halogen atoms, e.g. fluorine, chlorine, bromine or iodine atoms, or 
1 0 hydroxyl or Ci-ealkoxy e.g. Ci-salkoxy such as methoxy or ethoxy groups. 

When the group R^ in compounds of formula (1) is a halogen atom it may 
be for example a fluorine, chlorine, bromine or iodine atom. 

15 When R1 or R2 is a -COaR^, -CONR^Rio or CSNR9R10 group or these 
groups appear as substituents, the groups may be for example a -CO2H, 
-CONH2 or .CSNH2 group or a group -CO2R®. -CONR^Rio, -CSNR^Rio, 
-CONHR^O^ or -CSNHR^o where R8, R9 and R^o where present is a Ci. 
aalkyi group such as methyl or ethyl group, a Ce,i2aryl group, for example 

20 an optionally substituted phenyl, or a 1- or 2- naphthyl group, or a Ce- 
i2aryl Ci-salkyI group such as an optionally substituted benzyl or 
phenethyl group. Optional substituents which may be present on these 
aryl groups include R''^ substituents discussed below in relation to the 
group Ar. 

25 

In the compounds of formula (1), the groups -(CH2)tAr and 
-(CH2)tAr(Li)nAr' when present may be -Ar, -CH2Ar, -{CH2)2Ar, -(CH2)3Ar-, 
-Ar-Ar", -Ar-Ll-Ar*. .CH2ArAr', -CH2ArLiAr', -(CH2)2ArAr', -(CH2)2Art-iAr'. 
-{CH2)3ArAr' or -(CH2)3ArLi Ar' groups. 

30 

Monocyclic or bicyclic aryl groups represented by the group Ar or Ar* in 
compounds of formula (1) include for example C6.12 optionally substituted 
aryl groups, for example optionally substituted phenyl, 1-or 2-naphthyl, 
indenyl or isoindenyl groups. 

35 
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When the monocyclic or bicyclic aryl group Ar or Ar* contains one or more 
heteroatoms, Ar or Ar* may be for example a C1.9 optionally substituted 
heteroaryl group containing for example one, two, three or four 
heteroatoms selected from oxygen, sulphur or nitrogen atoms. In general, 

5 Ar or Ar* heteroaryl groups may be for example monocyclic or bicyclic 
heteroaryl groups. Monocyclic heteroaryl groups include for example fiv - 
or six-membered heteroaryl groups containing one, two, three or four 
heteroatoms selected from oxygen, sulphur or nitrogen atoms. Bicyclic 
het^rQilLryt groups iriclude for example nine* or ten- membered heteroaryl 

10 groups containing one, two or more heteroatoms selected from oxygen, 
sulphur or nitrogen atoms. 

Examples of heteroaryl groups represented by Ar or Ar* include pyrrolyl, 
furyl, thienyl, imidazolyl, N-methylimidazolyl, N-ethylimldazolyl, oxazolyl, 

15 isoxazolyl, thiazoiyi, isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1 ,2.4-triazolyl, 
1 ,2,3-oxadiazolyt, 1 ,2,4-oxadiazolyl, 1 ,2,5-oxadiazolyl, 1 ,3,4-oxadiazolyl. 
pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, 1,3,5-triazinyl, 1,2,4-triazinyl, 
1,2,3-triazinyl, benzofuryl, isobenzofuryl, benzothienyl, isobenzothienyl, 
indolyt, isoindolyl, benzimidazolyl, benzothiazoiyi, benzoxazolyl, 

20 quinazolinyl, naphthyridinyl, pyrido[3.4-b]pyridyl, pyrido[3,2-blpyridyl, 
pyrido[4,3-b]pyridyl, quinolinyl, isoqulnolinyl, tetrazolyl, 5,6,7,8-tetra- 
hydroquinoiinyl and 5,6,7,8-tetrahydroisoquinolinyl. Example of bicyclic 
heteroaryl groups include quinolinyl or isoqulnolinyl groups. 

25 The heteroaryl group represented by Ar or Ar* may be attached to the 
remainder of the molecule of formula (1) through any ring carbon or 
heteroatom as appropriate. Thus, for example, when the group Ar or Ar* is 
a pyridyl group it may be a 2-pyridyl, 3-pyridyl or 4-pyridyl group. When it 
is a thienyl group it may be a 2-thienyl or 3-thienyl group, and, similarly, 

30 when it is a furyl group it may be a 2-furyl or 3-furyl group. In another 
example, when the group Ar or Ar* is a quinolinyl group it may be a 2-, 3-, 
4-, 5-, 6-, 7- or 8- quinolinyl and when it is an isoquinolinyl, it may be a 1-, 
3-, 4-, 5-, 6-, 7- or 8- isoquinolinyl group. 

35 When in compounds of formula (1) the Ar or Ar* group is a nitrogen- 
containing heterocycie it may be possible to form quatemary salts, for 
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example N-alkyI quaternary salts and the invention is to be understood to 
extend to such salts. Thus for example when the group Ar or Ar' is a 
pyridyl group, pyrldinium salts may be formed, for example N- 
aikyipyridinium salts such as N-methylpyridinium. 

5 

The aryl or heteroaryl groups represented by Ar or Ar* in compounds of 
formula (1) may each optionally be substituted by one, two, three or more 
substituents [R^^]. The substituent may be selected from an atom or 
group R^"^ or -Alk2(Ri4)m wherein R''^ Is a halogen atom, or an amino 

10 (-NH2), substituted amino, nitro, cyano, hydroxyl (-OH), substituted 
hydroxyl, cycloalkoxy. formyl [HC(0)-], carboxyl (-CO2H), esterified 
carboxyl, thiol (-SH), substituted thiol, -C(0)Alk2. -SO3H, -S02Alk2, 
-SO2NH2. -S02NHAIk2. .S02N[Alk2l2. -CONH2. -CONHAIkS , CON[Alk2]2, 
-NHSO2H, -NAIk2S02H. -NHS02Alk2. -NAik2S02AIk2, -N[S02Alk2]2. 

15 -NHSO2NH2, -NAIk2S02NH2, -NHS02NHAIk2, .NAIk2S02NHAIk2, 
-NHS02N[Alk2]2 , -NAIk2S02N[Alk2]2, -NHC(0)H, -NHC(0)Alk2, 
.NAIk2C(0)H, -NAIk2C(0)Alk2, -N[C<0)Alk2]2, -NHC(O)0H. 
-NHC(0)OAIk2. -NAIk2C(0)0H, -NAIk2C(0)OAIk2. .NHCONH2, 
-NHCONHAIk2, .NHCON[Alk2]2. -NAIk2CON[Alk2]2, -NAIk2CONH[Alk2], 

20 -NAIk2CONH2. - C(S)H, -C(S)Alk2, -CSNH2. -CSNHAIk2, .CSN[Alk2]2, 
-NHC(S)H, -NHCSAIk2, .NAIk2C(S)H, -NAIk2C(S)A!k2. -N[C(S)Alk2]2, 
-N[C(0)Alk2]S02H, -NHCSNH2, -NHCSNHAIk2, .NHCSNIAIk2]2. 
-NAIk2CSN[Alk2l2. - N Alk2CSNHAIk2, -NAIk2CSNH2, or 
-N[C(0)Alk2]S02Alk2 group, Alk2 is a straight or branched C1.6 alkylene. 

25 C2^alkenylene, or C2-6alkynyiene chain optionally interrupted by one, two, 
or three -0-, or -S- atoms or -S{0)p-, [where p is an integer 1 or 2} or 
-N(R®)- groups; and m is zero or an integer 1 . 2 or 3 . 

When in the group -Alk2{Ri4)^ m is an integer 1, 2 or 3, it is to be 
30 understood that the substituent or substituents R^^ may be present on any 
suitable carbon atom in -Alk2. Where more than one R^"^ substituent is 
present these may be the same or different and may be present on the 
same or different carbon atom in Alk2. Clearly, when m is zero and no 
substituent R^^ is present or when Alk2 forms part of a group such as 
35 -S02Alk2 the alkylene, alkenylene or alkynylene chain represented by Alk2 
becomes an alkyi, alkenyi or alkynyl group. 
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When R^"* is a substituted amino group it may be a group -NH[Alk2(Ri4a)^j 
[where Alk^ and m are as defined above and Ri^a is as defined above for 
Ri"^ but is not a substituted amino, a substituted hydroxyl or a substituted 
5 thiol group] or a group -N[Alk2(Ri4a)^]2 wherein each -Alk2(Ri4a)^ group 
is the same or different. 

When R^^ is a halogen atom it may be for example a fluorine, chlorine, 
bromine, or iodine atom. 

10 ^ " ^ ' ^ ^ ^ ^ ^ 

When R'*'^ is a cycloalkoxy group it may be for example a Qs-ycycloalkoxy 
group such as a cyclopentyloxy or cyclohexyloxy group. 

When is a substituted hydroxyl or substituted thiol group it may be a 
15 group -OAIk2{Ri4a)^ or -SAIk2(Ri4a)^ respectively, where Alk^, Ri4a and 
m are as just defined. 

Esterified carboxyl groups represented by the group R''^ include groups of 
formula -C02Alk3 wherein Alk^ is a straight or branched, optionally 

20 substituted Ci-ealkyI group such as a methyl, ethyl, n-propyl, i-propyl, n- 
butyl, i-butyl, s-butyl or t-butyl group; a C6-i2arylCi-8alkyl group such as an 
optionally substituted benzyl, phenylethyl. phenylpropyl, 1 -naphthylmethyl 
or 2-naphthylmethyl group; a C6-i23ryl group such as an optionally 
substituted phenyl, 1-naphthyl or2-naphthyl group; a Ce-iaaryloxyd-ealkyl 

25 group such as an optionally substituted phenyloxy methyl, phenyloxyethyl, 
1 -naphthyloxymethyl, or 2-naphthyloxymethyl group; an optionally 
substituted Ci^alkanoyloxyCi^alkyl group, such as a pivaloyloxymethyl, 
proplonyloxyethyl or propionyloxypropyl group; or a Ce-iaaroyloxyCi-ealkyI 
group such as an optionally substituted benzoyioxyethyl or benzoyloxy- 

30 propyl group. Optional substituents present on the Alk^ group include R^^ 
substituents described above. 

It will be appreciated that the group Ar or Ar* may be attached to the 
remainder of the molecule of formula (1) through either a ring carbon atom 
35 or heteroatom. 
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Particular examples of the chain Alk^ when present Include methylene, 
ethylene, n-propylene, i-propylene, n-butylene, i-butylene, s-butylene, t- 
butylene, ethenylene, 2-propenylene, 2-butenylene, 3-butenylene. 
ethynylene, 2-propynylene, 2-butynylene or 3-butynylene chain, optionally 
5 interrupted by one, two, or three -O- or -S-, atoms or -S(0)-, -S(0)2- or 
-N(Rb)- groups. 

Particularly useful atoms or groups represented by R^^^ include fluorine, 
chlorine, bromine or iodine atoms, or Ci-ealkyl, e.g. methyl or ethyl, 

10 Ci-ealkylamino, e.g. methylamino or ethylamino, Ci-e hydroxyalkyi, e.g. 
hydroxymethyl or hydroxyethyl, Ci-ealkylthiol e.g. methylthiol or ethylthiol, 
Ci-ealkoxy, e.g. methoxy or ethoxy, Cs-ycycloalkoxy, e.g. cyclopentyloxy, 
haloCi-ealkyI, e.g. trifluoromethyl, Ci-ealkylamino, e.g. methylamino or 
ethylamino, amino (-NH2). aminoC-i-ealkyl, e.g. aminomethyl or aminoethyl, 

15 Ci-edialkylamino, e.g. dimethylamino or diethylamino, nitro, cyano, 
hydroxyl (-OH), fomnyl [HC(0)-], carboxyl (-CO2H), -C02Alk3 [where Alk3 is 
as defined above], Ci-e alkanoyi e.g. acetyl, thiol (-SH), thioCi-ealkyI, e.g. 
thiomethyl or thioethyl, sulphonyl (-SO3H), Ci-ealkylsulphonyl, .g. 
methylsulphonyl, aminosulphonyl (-SO2NH2). Ci-ealkylaminosulphonyl, 

20 e.g. methylaminosulphonyl or ethylaminosulphonyl, Ci-edialkylamino- 
sulphonyl, e.g. dimethylaminosulphonyl or diethylaminosulphonyl, 
carboxamido {-CONH2), Ci-ealkylaminocarbonyl, e.g. methylamino- 
carbonyl or ethylaminocarbonyl, Ci-edialkylaminocarbonyl, e.g. dimethyl- 
aminocarbonyl or diethylaminocarbonyl, sulphonylamino (-NHSO2H), 

25 Ci.6alkylsutphonylamino, e.g. methylsulphonylamino or ethylsulphonyl- 
amino, Ci^dialkyisuiphohylamino, e.g. dimethylsulphonylamino or diethyl- 
sulphonylamino, aminosulphonylamino (-NHSO2NH2), Ci-ealkylamino- 
sulphonylamino, e.g. methylaminosuiphonylamino or ethyiamino- 
sulphonylamino, Ci-edialkylaminosulphonylamino, e.g. dimethylamino- 

30 sulphonylamino or diethylaminosulphonylamino, Ci*eaikanoylamino, e.g. 
acetylamino, Ci-ealkanoylaminoCi-ealkyl, e.g. acetylaminomethyl or C1-6 
alkoxycarbonylamino, e.g. methoxycarbonylamino, ethoxycarbonylamino or 
t-butoxycarbonylamino thtocarboxamido (-CSNH2), Ci-e alkylamino- 
thiocarbonyl, e.g. methytaminothiocarbonyl or ethyiaminothiocarbonyl, 

35 Ci-edtaikylaminothiocarbonyl, e.g. dimethylaminothiocarbonyi or diethyl* 
aminothiocarbonyl, aminocarbonylamino. Ci -ealkylaminocarbonyiamino, 
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e.g. methylaminocarbonylamino or ethylaminocarbonylamino, Ci^dialkyla- 
minocarbonylamino, e,g. dimethylaminocarbonylamino or diethylamino- 
carbonylamino, aminothiocarbonylamino, Ci -ealkylaminothiocarbonyl- 
amino, e.g. methylaminothiocarbonylamino or ethylaminothiocarbonyl- 
5 amino, dialkylaminothiocarbonylamino, e.g. dimethylaminothio- 
carbonylamino, or diethylaminothiocarbonylamino, aminocarbonylCi-ealkyK 
amino, e.g. aminocarbonylmethylamino or aminocarbonylethylamino. 
aminothiocarbonylCi-ealkylamino e.g. aminothiocarbonyimethylamino or 
aminothiocarbonylethylamino, formylaminoCi^ alkylsulphonylamino, e.g. 
10 fomnylaminomethylsulphonylamino or formyl-aminoethylsulphonyla^^ 
thioformylamlnoCi-ealkylsulphonylamino, e.g. thiofomnylaminomethyl- 
sulphonylamino or thioformylethylsulphonylamino. Ci-eacylaminosulphonyl- 
amino, e.g. acetylaminosulphonylamino. Ci-ethio-acylaminosulphonyl- 
amino, e.g. thioacetylaminosulphonylamino groups. 

15 

Where desired, two R^^ substituents may be linked together to form a 
cyclic group such as a cyclic ether, e.g. a C2-6alkylenedioxy group such as 
ethylenedioxy, 

20 It will be appreciated that where two or more R^^ substituents are present, 
these need not necessarily be the same atoms and/or groups. The R^^ 
substituents may be present at any ring carbon atom away from that 
attached to the rest of the molecule of formula (1). Thus, for example, in 
phenyl groups represented by Ar or Ar* any substituent may be present at 

25 the 2-, 3-, 4-, 5- or 6- positions relative to the ring carbon atom attached to 
the remainder of the molecule. 

In the compounds of formula (1). when the group -(CH2)tAr(Li )n Ar* is 
present in R^ and/or R5, the linker group may be any divalent linking 

30 group. Particular examples of U groups which may be present in 
compounds of the invention include groups of fomiula -(Alk'^)r(Xa)s(Alk5)t- 
where Alk'^ and Alk^ is each an optionally substituted straight or branched 
Ci-ealkylene, C2-6alkenylene or C2^alkynylene chain optionally interrupted 
by one or more, e.g. one, two or three het roatoms or carbocyclic or 

35 heteroatom-containing groups, is an -O- or -S- atom or a -S(P)-, -S(0)2- 
or -N(R*>)- group, r is zero or the integer 1 , t is zero or the integer 1 and s is 
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zero or the integer 1 . provid d that when one of r, s, or t is zero at least one 
of the remaind r is the integer 1 . 

The heteroatoms which may interrupt the Alk* or Alk^ chains include for 
5 example -O- or -S- atoms. Carbocyclic groups include for example 
cycloalkyi, e.g. cyclopentyl or cyclohexyl, or cycloalkenyl e.g. cyclopentenyl 
or cyclohexenyl, groups. Particular heteroatom-containing groups which 
may interrupt Alk"^ or Alk^ include oxygen-, sulphur- or nitrogen-containing 
groups such as -S(0)-. -S(0)2-. -N(R*>)-. -C(0)-, -C(S)-, -C(NRb)., 

10 -CON(Rb)-, .CSN(Rb)., -N(Rb)CO-. -N(Rb)CS-. -SON(Rb)-, .S02N(Rb)-, 
•N(Rb)SO-. -N(Rt>)S02-. -N(Rb )S02N(Rb).. -N(Rb)SON(Rb)., or 
-N(Rb)CON(Rt>)- groups. It will be appreciated that when the chains Alk^ or 
Alk^ are interrupted by two or more heteroatoms, carbocyclic or 
heteroatom-containing groups, such atoms or groups may be adjacent to 

15 one another, for example to form a group -N{Rb)-C(NRb).N(Rb)- or -O- 
CONH-. 

Optional substltuents which may be present on Alk^ or AlkS chains Include 
those described above in relation to the group R'* when it is an alkyi group. 

20 

The group -(L^)nAr' may be attached to the group Ar through any available 
carbon or heteroatoms present in the two groups. Thus, for example, when 
Ar is a phenyl group, -(Li)nAr* may be attached through a carbon or 
heteroatom In -(L^)nAr* to a carlx)n atom in Ar at the 2-, 3-, 4-, 5-, or 6- 
25 position relative to the Ar carbon atom attached to the remainder of the 
molecule. 

In the group (L'')nAr* particular examples of Alk"^ or AlkS include optionally 
substituted methylene, ethylene, propylene, butylene, ethenylene, 2- 
30 propenylene, 2-butenylene. 3-butenylene, ethynylene, 2-propynylene, 2- 
butynylene or 3-butynylene chains, optionally interrupted by one, two or 
three heteroatoms, carbocyclic or heteroatom-containing groups as 
described above. 

35 Particular exampi s of th group -(L^)nAr* include th groups -Alk^Ar*, 
-XAr^, -Alk^XAr- and -XAIkSAr*. especially for xample -CH2Ar', -(CH2)2Ar', 
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-(CH2)3Ar'. -CH20CH2Ar\ -CH2SCH2Ar'. -CH2N(Rb)CH2Ar', -CH=CHAr', 
•CH2CH=CHAr\ -OAr'. -SAr', .N(Rb)Ar\ .CH20Ar', -CH2SAr*, 
-CH2N(Rb)Ar\ -CH20CH20Ar\ .OCH2Ar'. -0(CH2)2Ar\ .SCH2Ar'. 
-S{CH2)2Ar\ -N(Rti)CH2Ar' and .N(Rb)(CH2)2Ar'. In these particular 
5 groups, Ar' may be as generally described herein and as particularly 
described below. 

In general, and in the particular groups just mentioned, Alk in Ar' may be an 
optioo^lly substituted mjath^ylf rie, ethylene, n-propytene, i-propylene, n- 

10 butylene, s-butylene, t-butylene, ethenylene, 2-propenylene, 2-butenylene. 
3-butenylene, ethynylene, 2-propenylene, 2-butynylene, or 3-butynylene 
chain optionally interrupted by one, two or three -O- or -S- atoms or -S(0)-. 
-S(0)2- or -N(R'^)- groups. Optional substituents which may be present 
include one or more halogen atoms, e.g. fluorine, chlorine, bromine or 

15 iodine atoms, or hydroxyl or Ci^alkoxy e.g. Ci-aalkoxy such as methoxy or 
ethoxy groups. The group Alk"* when present in Ar* may also be as just 
described for Alk, but will clearly be an alkyi, alkenyl or alkynyl group, 
rather than a corresponding alkylene, alkenylene or alkynylene chain. 

20 Particular examples of the group Ar* include optionally substituted C6-i2^ryl 
or Ci.gheteroaryl groups, especially optionally substituted phenyl or pyridyl 
groups, or, in particular. -CO(Alk)mPh ( where Ph is an optionally 
substituted phenyl group), -SONH(Alk)mPh, -S02N(Alki)(Alk)mPh, 
-S02N[(Alk)rTiPh]2, -CONH(Alk)mPh, -CON(AIki)(Alk)mPh, 

25 -CON[(Alk)mPhl2, -NAIklS02(Alk)mPh, -NHS02N(Alki)(Alk)mPh. 

-NAIklS02Alk1(Alk)mPh, -NHS02NI(Alk)mPh]2. - NAIklS02N[(Alk)mPhl2. 
-NHC(0)(Alk)mPh, -NAIkiCO(Alk)mPh, -NC(0)N[(Alk)mPhl2. 
-NHC(0)NH(Alk)mPh, -NAIklC(0)NH(Alk)mPh. 
-NHC(0)N(Alkl)(Alk)mPh. -NAIkiC(0)N(Alki)(Alk)mPh, 

30 -NHC(0)0(Alk)mPh, -NAIklC(0)0(Alk)mPh. -C(S)NH(Alk)mPh. 
-C(S)N(Alk1)(Alk)mPh, -N(S)N[(Alk)mPh]2. -NHC(S)(Alk)mPh, 
-N(Alkl)C(S)(Alk)mPh, -N[C(S){Alk)mPhl2. -NHC(S)NH(Alk)mPh. 
-NAIkiC(S)NH(Alk)mPh, -NHC{S)N(Alki)(Alk)mPh, or 
-N{AIki)C(S)N(Alk^)(Alk)mPh groups. In these groups, the groups Alk and 

35 Alk^ may in particular each be a methylene or ethylene, and a methyl or 
thyl group respectively and m may be zero or in particular 1 , 
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When in R"^ and/or a -NHet group is pr sent this may be for example a 
pyrroiidinyl, pyrazolidinyl, piperldinyl, morpholinyl, piperazinyl or thiomor- 
phoiinyl group. Optional substltuents that may be present in such groups 
5 include R^3 substituents described above in relation to Ar or Ar* groups. 

When in R"^ and/or R^ a HeV group is present this may be for example a 
pyrrolidinyl, pyrazolidinyl. piperidinyl, morpholinyl, piperazinyl, thio- 
morpholtnyi, cyclopentyl, or cyclohexyl group. Optional substituents that 
10 may be present on such groups include R'^^ substituents described above. 

In the compounds of formula (1), when an ester group is present, for 
example a group CO2R® or -COaAlk^ this may advantageously be a 
metabolically labile ester 

15 

In the -(CH2)tArN(Rb)CXiN(Rb)L2(Alk)mAr group present as R^ and/or R5 
in compounds of formula (1) the divalent linking group represented by 
may be for example a -S(0)-, -S(0)N(Rb)-, -S(0)2-, -S(0)2N(Rt>)-. -C(0)-, 
-C(0)N(Rb)., -C(S)- or -C{S)N(R)- group. All the other groups represented 
20 by -(CH2)t. Ar, X"*, and (Alk)m may be as generally and particularly 
discussed above. 

Particular examples of R"^ and/or R^ groups of these types include 
-ArN(Rb)C0NHS02(Alk)m Ar and -ArN{Rb)C0NHS02N(R2){Alk)mAr 
25 groups, especially where Ar is an optionally substitued phenyl group. 

The presence of certain substituents in the compounds of formula (1) may 
enable salts of the compounds to be formed. Suitable salts include 
pharmaceuticaily acceptable salts, for example acid addition salts derived 
30 from inorganic or organic acids, and salts derived from inorganic and 
organic bases. 

Acid addition salts include hydrochlorides, hydrobromides, hydroiodides, 
alkyisulphonates, e.g. methanesulphonates, ethanesulphonates, or 
35 is thionates, arylsuiphonates, e.g. p-toluenesulphonates, besylates or 
napsylat s, phosphates, sulphates, hydrogen sulphates, ac tates, 
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trifiuoroacetates, propionates, citrates, maleates, fumarates, malonates, 
succinates, lactates, oxalates, tartrates and benzoates. 

Salts derived from inorganic or organic bases include alkali metal salts 
5 such as sodium or potassium salts, alkaline earth metal salts such as 
magnesium or calcium salts, and organic amine salts such as morpholine, 
piperidine, dimethylamine or diethylamine salts. 

Prodrugs of compounds of formula (1) include those compounds, for 
10 example esters, alcohols or aminos, which are convertible in vivo by 
metabolic means, e.g. by hydrolysis, reduction, oxidation or trans- 
esterification, to compounds of formula (1). 

Particularly useful salts of compounds according to the invention include 
15 pharmaceutically acceptable salts, especially acid addition 
pharmaceutically acceptable salts. 



In the compounds of formula (1) the group =W- is preferably a =C{Y)- 
group. In compounds of this type Y is preferably a -XR^ group where X is 
20 -O- and is an optionally substituted ethyl group or, especially, an 
optionally substituted methyl group. Especially useful substituents which 
may be present on R^ groups include one, two or three fluorine or chlorine 
atoms. 

25 One particularly useful group of compounds of the invention has the 
formula (1) where L Is a group -XR. In compounds of this type X is 
preferably -0-. The group R in these compounds is preferably an 
optionally substituted cycloalkyi group, particularly an optionally 
substituted cyclopentyl group, and is, especially a cyclopentyl group. 

30 

In another group of compounds of formula (1) L is preferably a 
-CH=C(R1)(R2) group. In compounds of this type R^ and R^ are 
preferably linked together with the C atom to which they are attached to 
fomn an optionally substituted cycloalkyi or cycloalkenyl group, especially a 
35 substitut d cyclopentyl or cyclohexyl or, especially, a cyclopentyl or 
cyclohexyl group. 
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The groups R"^ and in compounds of formula (1) is ach. independently, 
preferably a CHaAr, -CH2Ar(Li)nAr' or -CH2ArN(Rb)CXiN(Rb)L2(Alk)mAr 
group or especially an -Ar, Ar-Ar*, ArL^ Ar* or -ArN(Rb)CXiN(Rb)L2(Alk)mAr 
5 group, with the proviso mentioned in connection with formula (1). In one 
preference the group R"^ is especially a -ArN(Rb)CX^N{Rb)L2(Alk)rT>Ar 
group and R^ is an -Ar group. Particularly useful R^ or RS groups of these 
types include those groups in which Ar or Ar' is a monocyclic aryl group 
optionally containing one or more heteroatoms selected from oxygen, 

10 sulphur, or, in particular, nitrogen atoms, and optionally substituted by one, 
two, three or more R^^ substituents. In these compounds, when the group 
represented by Ar or Ar* is a heteroaryl group it is preferably a nitrogen- 
containing monocyclic heteroaryl group, especially a six-membered 
nitrogen-containing heteroaryl group. Thus, in one preferred example, the 

15 groups R^ and R^ may each contain a six-membered nitrogen-containing 
heteroaryl Ar or Ar* group. In another preferred example R4 may contain a 
monocyclic aryl group or a monocyclic or bicyclic heteroaryl group Ar or 
Ar* containing one or more oxygen, sulphur or nitrogen atoms and R5 may 
contain a six-membered nitrogen-containing heteroaryl group Ar or Ar*. In 

20 these examples, the six-membered nitrogen-containing heteroaryl group 
may be an optionally substituted pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl 
or imidazolyl group. Particular examples include optionally substituted 2- 
pyridyl, 3-pyridyl, S-imidazolyl, or, especially, 4-pyridyl, 3-pyridazinyl, 4- 
pyridazlnyl, 5-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl. 2- 

25 pyrazinyl or 3-pyrazinyl. The monocyclic aryl group may be a phenyl 
group or a substituted phenyl group, and the monocyclic or bicyclic 
heteroaryl group containing one or more oxygen, sulphur or nitrogen atom 
may be an optionally substituted 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2- 
thiazolyl, 2-benzo(b)thiophenyl, 2-benzo(b)furyl or 4-isoquinolinyl group. 

30 

In another preference relating to R^ groups of the just mentioned particular 
types, Af' is a -NHC(0)NH(Alk)mPh (where Ph is as just described. 
-NHCH3C(0)NH(Alk)mPh, -NHC(0)N(CH3)(Alk)mPh, 
-N(CH3)C(0)N(CH3)(Alk)mPh, -CO(Alk)mPh, -NHS02NH(Alk)mPh. 
35 -N(CH3)S02NH(Alk)mPh, -N(CH3)S02N(CH3)(Alk)mPh, -NHCO(Alk)mPh, 
-N{CH3)CO(Alk)mPh or -NHS02(A[k)mPh group. 
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In gen ral in compounds of formula (1) when R"^ and/or contains a 
substituted phenyl group it may be for example a mono-, di- or 
trisubstrtuted phenyl group in which the substituent is an atom or group 
5 R13 as defined above. When the R^ and/or R5 group contains a 
monosubstituted phenyl group the substituent may be in the 2-, or 
preferably 3-, or especially 4-position relative to the ring carbon atom 
attached to the remainder of the molecule. When the R"^ and/or R5 group 
contajus a disubstituted. phenyl group, the substltuents may be in the 2,6 
10 position relative to the ring carbon atom attached to the remainder of the 
molecule. 

Particulariy useful substituents R^^ which may be present on Ar groups in 
R^ and R5, especially on phenyl groups, include halogen atoms or alkyl. 
15 haloalkyi, amino, substituted amino, nitro, -NHSO2NH2. -NHSO2NHCH3, 
-NHS02N(CH3)2. -NHCOCH3, -NHC(0)NH2. -NCH3C(0)NH2, 
-NHC(0)NHCH3, -NHC(0)NHCH2CH3, or -NHC(0)N(CH3)2 groups, each 
of said atoms or groups being optinally separated from the remainder of 
the Ar group by a group Alk^ as defined above. 

20 

When in compounds of formula (1) R^ and/or R^ contains a substituted 
pyridyl group it may be for example a mono-or disubstituted pyridyl group, 
such as a mono- or disubstituted 2-pyridyl, 3-pyridyl or especially 4-pyridyl 
group substituted by one or two atoms or groups R'*^ as defined above, in 
25 particular one or two halogen atoms such as fluorine or chlorine atoms, or 
methyl, methoxy, hydroxyl or nitro groups. Particulariy useful pyridyl 
groups of these types are 3-monosubstituted-4-pyridyl or 3,5-disubstituted- 
4-pyridyl, or 2- or 4-monosubstituted-3-pyridyl or 2,4-disubstituted-3- 
pyridyl groups. 

30 

A particularly useful group of compounds of formula (1 ) has the formula 
(2): 
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where -L is a OR, where R is an optionally substituted cycloalkyi group, 
.CH=C(R1)(R2) or -CH2CH(Ri)(R2) group where R^ and R2 are linked 
5 together with the carbon atom to which they are attached to form a 
cycloalkyi group; R^ is an optionally substituted alkyi group and R^, R'^, 
R5, r6 and R7 are as defined for formula (1); and the salts, solvates, 
hydrates, prodrugs and N-oxides thereof. 

10 In the compounds of formulae (1) or (2) one preferred group of 
compounds are those where the group R^ is a hydrogen atom; the group 
R^ is a methyl group, or especially a hydrogen atom; the group R^ is a 
methyl group, or especially a hydrogen atom; and R"^ and R^ are as 
defined for formula (1). In compounds of this type R^ and R^ is each 

1 5 especially a hydrogen atom. 

In general in compounds of formulae (1) or (2) R^, R^ and R"^ is each 
especially a hydrogen atom, R^ is in particular a -(CHahAr group, 
especially an optionally substituted pyridyl group, especially a 4-pyridyl 

20 group. The group R^ in compounds of these types is preferably an 
-ArN(Rt>)CX'*N(Rt^)L2(Alk)mAr group, particularly where each Ar group is a 
monocyclic aryl group optionally containing one or more heteroatoms 
selected from oxygen, sulphur or, especially, nitrogen atoms. Particularly 
useful R^ groups are those of formula -ArN(Rb)CXl N(Rb)S(0)2(Alk)mAr or 

25 -ArN(Rb)CXi N(Rb)S(0)2N{Rb)(Alk)mAr, especially where each Ar group is 
an optionally substituted phenyl group. Particular examples of such 
groups include -ArNHC0NHS(0)2Ar, -ArNHCSNHS(0)2Ar, 
-ArNHC0NHS(0)2NHAr and .ArNHCSNHS(0)2NHAr, especially where in 
each instance Ar is an optionally substituted phenyl group as defined 

30 herein. In general in these compounds, when Ar is a phenyl group the 
-N(Rt>)CXiN(Rt>)L2(Alk)mAr group is preferably attached to this group at 
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the 3- or 4-posrtion of the phenyl ring relative to the point of attachment of 
the ring to the remainder of the molecule of formula (1). 

In one particular group of compounds of formulae (1) or (2) R^^ is 
5 preferably a -ArNHC0NHS(0)2Ar" group wherein Ar is a phenyl group and 
Ar" is an optionally substituted phenyl group. In these compounds the 
-NHC0NHS(0)2Ar" group is preferably attached to the Ar group at the 3- 
or 4-position of the phenyl ring as explained above. In this particular 
group of compounds the other groups W, L, R3, R5, r6 and R^ may be as 
10 generally or particulariy defined above. 

Particulariy useful compounds according to the invention are: 
(B)-N-[4-{1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl}phenyl]- 
il -(phenylsulphonyl) urea; 
1 5 (B)-N-I4-{1 -(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl}phenyll- 
£1 -(methylphenylsulphonyl) urea; and 

(B)-N-[4-{1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl}phenyl> 
isl'-(4-chlorophenylsulphonyl) urea; 

and the salts, solvates, hydrates, prodrugs and N-oxides thereof. 

20 

Compounds according to the invention are selective and potent inhibitors 
of PDE IV and advantageously have improved metabolic stability. The 
ability of the compounds to act in this way may be simply determined by 
the tests described in the Examples hereinafter. 

25 

Particular uses to which the compounds of the invention may be put 
include the prophylaxis and treatment of asthma, especially inflamed lung 
associated with asthma, cystic fibrosis, or in the treatment of inflammatory 
airway disease, chronic bronchitis, eosinophilic granuloma, psoriasis and 

30 other benign and malignant proliferative skin diseases, endotoxic shock, 
septic shock, ulcerative colitis, Crohn's disease, reperfusion injury of the 
myocardium and brain, inflammatory arthritis, chronic glomerulonephritis, 
atopic dermatitis, urticaria, adult respiratory distress syndrome, diabetes 
insipidus, allergic rhinitis, allergic conjunctivitis, vernal conjunctivitis, 

35 arterial r stenosis and artherosclerosis. 
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Compounds of the invention may also suppress neurogenic inflammation 
through elevation of cAMP in sensory neurones. They are, therefore, 
analgesic, anti-tussive and anti-hyperalgesic in inflammatory diseases 
associated with irritation and pain. 

5 

Compounds according to the invention may also elevate cAMP in 
lymphocytes and thereby suppress unwanted lymphocyte activation in 
immune-based diseases such as rheumatoid arthritis, ankylosing 
spondylitis, transplant rejection and graft versus host disease. 

10 

Compounds according to the invention may also reduce gastric acid 
secretion and therefore can be used to treat conditions associated with 
hypersecretion. 

15 Compounds of the invention may suppress cytokine synthesis by 
inflammatory cells in response to immune or infectious stimulation. Th y 
are, therefore, useful in the treatment of bacterial, fungal or viral indue d 
sepsis and septic shock in which cytokines such as tumour necrosis factor 
(TNF) are key mediators. Also compounds of the invention may suppress 

20 inflammation and pyrexia due to cytokines and are, therefore, useful in the 
treatment of inflammation and cytoklne-mediated chronic tissue 
degeneration which occurs in diseases such as rheumatoid or osteo- 
arthritis. 

25 Over-production of cytokines such as TNF in bacterial, fungal or viral 
infections or in diseases such as cancer, leads to cachexia and muscle 
wasting. Compounds of the invention may ameliorate these symptoms 
with a consequent enhancement of quality of life. 

30 Compounds of the invention may also elevate cAMP in certain areas of 
the brain and thereby counteract depression and memory impairment. 

Compounds of the invention may suppress cell proliferation in certain 
tumour cells and can be used, therefore, to prevent tumour growth and 
35 invasion of normal tissues. 
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For the prophylaxis or treatment of disease the compounds according to 
the invention may be administered as pharmaceutical compositions, and 
according to a further aspect of the invention we provide a phamiaceutical 
composition which comprises a compound of formula (1) together with one 
5 or more phamnaceutically acceptable carriers, excipients or diluents. 

Pharmaceutical compositions according to the invention may take a form 
suitable for oral, buccal, parenteral, nasal, topical or rectal administration, 
or a fomn suitable for administration by inhalation or insufflation. 

10 

For oral administration, the pharmaceutical compositions may take the 
form of, for example, tablets, lozenges or capsules prepared by 
conventional means with pharmaceutically acceptable excipients such as 
binding agents (e.g. pregelatinised maize starch, polyvinylpyrrolidone or 

15 hydroxypropyl methylcellulose); fillers (e.g. lactose, microcrystalline 
cellulose or calcium hydrogen phosphate); lubricants (e.g. magnesium 
stearate, talc or silica); disintegrants (e.g. potato starch or sodium 
glycollate); or wetting agents (e.g. sodium lauryl sulphate). The tablets 
may be coated by methods well known in the art. Liquid preparations for 

20 oral administration may take the form of, for example, solutions, syrups or 
suspensions, or they may be presented as a dry product for constitution 
with water or other suitable vehicle before use. Such liquid preparations 
may be prepared by conventional means with pharmaceutically acceptable 
additives such as suspending agents, emulsifying agents, non-aqueous 

25 vehicles and preservatives. The preparations may also contain buffer 
salts, flavouring, colouring and sweetening agents as appropriate. 

Preparations for oral administration may be suitably formulated to give 
controlled release of the active compound. 

30 

For buccal administration the compositions may take the fomn of tablets or 
lozenges formulated in conventional manner. 

The compounds of formulae (1) and (2) may be formulated for parenteral 
35 administration by injection e.g. by botus injection or infusion. Formulations 
for injection may be presented in unit dosage form, .g. in glass ampoule 
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or multi dose containers, e.g. glass vials. The compositions for injection 
may take such forms as suspensions, solutions or emulsions in oily or 
aqueous vehicles, and may contain formulatory agents such as 
suspending, stabilising, preserving and/or dispersing agents. 
5 Alternatively, the active ingredient may be in powder form for constitution 
with a suitable vehicle, e.g. sterile pyrogen-free water, before use. 

In addition to the formulations described above, the compounds of 
formulae (1) and (2) may also be formulated as a depot preparation. Such 
10 long acting formulations may be administered by implantation or by 
intramuscular injection. 

For nasal administration or administration by inhalation, the compounds 
for use according to the present invention are conveniently delivered in the 
15 form of an aerosol spray presentation for pressurised packs or a nebuliser, 
with the use of suitable propellant, e.g. dichlorodifluoromethane, 
trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other 
suitable gas or mixture of gases. 

20 The compositions may, if desired, be presented in a pack or dispenser 
device which may contain one or more unit dosage forms containing the 
active ingredient. The pack or dispensing device may be accompanied by 
instructions for administration. 

25 The quantity of a compound of the invention required for the prophylaxis or 
treatment of a particular inflammatory condition will vary depending on the 
compound chosen, and the condition of the patient to be treated. In 
general, however, daily dosages may range from around lOOng/kg to 
lOOmg/kg e.g. around 0.01mg/kg to 40mg/kg body weight for oral or 

30 buccal administration, from around lOng/kg to 50mg/kg body weight for 
parenteral administration and around O.OSmg to around lOOOmg e.g. 
around O.Smg to around 1 0OOmg for nasal administration or administratino 
by inhalation or insufflation. 

35 The compounds according to the invention may be prepared by the 
following proc sses. In the reactions describ d below it may be 
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n c ssary to prot ct reactive functional groups, for example hydroxy, 
amino, thio, or carboxy groups, where these are desired in the final 
product, to avoid their unwanted participation in the reactions. 
Conventional protecting groups may be used in accordance with standard 
5 practice [see, for example, Green. T.W. in "Protective Groups in Organic 
Synthesis" John Wiley and Sons. 1981]. 

Thus according to a further aspect of the invention a compound of fomnula 
{^J. WM.M§ fif£Rir®4*Jfey J®^ ^ corresponding intermediate 

10 compound of fomnula (1) wherein and/or R5 is a -(CH2)tArNHRfc> group 
with an isocyanate Ar(Alk)mL2N=C=0 or isothiocyanate 
Ar(Alk)mL2N=C=:S. The reaction may be performed in a solvent, for 
example an organic solvent such as a halogenated hydrocarbon, e.g. 
dichloromethane, at around -O^C to around ambient temperature. 

In a variation of this process the starting intermediate amine of fomnula (1) 
may first be treated wrth phosgene In the presence of a base, e.g. an 
organic amine such as triethylamine, and subsequently reacted with an 
amine Ar(Alk)mL2NHR'> to yield the desired compound of formula (1) 
20 wherein R"^ and/or R^ contains a urea group. The reaction may be carried 
out in an organic solvent such as a halogenated hydrocarbon, e.g 
dichloromethane, at from around O^C to ambient temperature. 

The intermediate amines of formula (1) for use as starting materials in 
25 these reactions are either described in International Patent Specification 
Nos. W094/14742 and W095/17386 or International patent application 
No. PCT/GB95/01459, or may be obtained using the processes described 
therein from known starting materials. The intermediate isocyanates, 
isothiocyanates and amines also for use in these processes are readily 
30 available known compounds or may be prepared from known starting 
materials using methods analogous to those used for the preparation of 
the known compounds. 

N-oxides of compounds of formula (1) may b prepared for example by 
35 oxidation of th corr spending nitrogen base using an oxidising agent 
such as hydrogen peroxide in the presence of an acid such as acetic acid, 



BNSDOCID:<WO 9723461 A1> 



wo 97/23461 



PCT/GB96/03196 



25 

at an elevated temperature, for example around 70^0 to 80^ C, or 
alternatively by reaction with a peracid such as perac tic acid in a solvent, 
e.g. dichloromethane. at ambient temperature. 

5 Salts of compounds of formula (1) may be prepared by reaction of a 
compound of formula (1) with an appropriate acid or base in a suitable 
solvent or mixture of solvents e.g. an organic solvent such as an ether e.g. 
diethylether, or an alcohol, e.g. ethanol using conventional procedures. 

10 Where it is desired to obtain a particular enantiomer of a compound of 
formula (1) this may be produced from a corresponding mixtur of 
enantiomers using any suitable conventional procedure for resolving 
enantiomers. 

15 Thus for example diastereomeric derivatives, e.g. salts, may be produced 
by reaction of a mixture of enantiomers of formula (1) e.g. a racemate, and 
an appropriate chiral compound, e.g. a chiral acid or base. Suitable chiral 
acids include, for example, tartaric acid and other tartrates such as 
dibenzoyi tartrates and ditoluoyi tartrates, sulphonates such as camphor 

20 sulphonates, mandelic acid and other mandelates and phosphates such 
as 1,1'-binaphthalene-2,2'-diyl hydrogen phosphate. The diastereomers 
may then be separated by any convenient means, for example by 
crystallisation and the desired enantiomer recovered, e.g. by treatment 
with an acid or base in the instance where the diastereomer is a salt. 

25 

In another resolution process a racemate of formula (1) may be separated 
using chiral High Perfomiance Liquid Chromatography. 

Alternatively, a particular enantiomer may be obtained by using an 
30 appropriate chiral intermediate in one of the processes described above. 
Chiral intermediates may be obtained in particular by use of the 
enantioselective process described in Intemational Patent Specification 
No. W095/17386. 

35 The following Examples illustrate the invention, and describe the 
preparation of the following compounds: 



BNSDOCID:<WO 9723461 A1> 



wo 97/23461 



26 



PCT/GB96/03196 



CH3 

NHC0NHS(0)2Ar 
where Cp is cyclopentyl, is 4-pyridyl and Ar is: 

5 

Example 1: 

, hydrochloride salt 



Example 2: 

10 

Example 3: 



15 EXAMPLE 1 

mVN44>{1-f3>Cyc lopentyioxy^methoxvphenvlV2-(4-Pvridvhethv»- 
phenyl]-N'-<phenylsulphonyl) urea, hy drochloride 

Benzenesutphonylisocyanate (205}xl) was added dropwise to a solution of 
4-[1-(R)-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl]aniline 
20 (SOOmg prepared as described in International Patent specification No. 
W095/17386) in dichloromethane (10ml) under nitrogen at room 
temperature. The mixture was stirred or 30min at this temperature and the 
solvent then remov d in vslcuo to yield a yellow gum. Trituration with 
ether furnished a pal yellow solid (the free base of the title compound 





CH3 , hydrochloride salt 




^ CI , hydrochloride salt 
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which was disolved in dichloromethane (5ml) and treated with ther al 
HCI to afford a y ilow solid. Subsequent recrystallisation of the solid from 
methanol yielded the title compound (450mg) as an off white solid 6h 
(CD3OD) 1.40-1.90 (8H, br m), 3.64 (2H, d, J 9Hz), 3.72 (3H. s), 4.34 
5 (1H, t. J 9Hz), 4.72 (1 H, m), 6.75 (3H, d+d+s). 7.20 (4H, d+d), 7.50-7.75 
(3H, m). 7.72 (2H, d. J 8Hz), 8.00 (2H, d. J 8Hz), and 8.55 (2H, d, J 8Hz). 

The following compounds were prepared in a similar manner to the 
compound of Example 1 : 

10 

gXAM P t e 2 

(RVN-f4-<1-(3-Cy clopentvloxy-4-methoxyphenvn-2-f4-pyridynethvl>- 
Dhenyn-NMmethylphenvlsuiphonyi) urea, hydrochloride 

From the starting aniline (1.0g) used in Example 1 and p- 
15 toluenesulphonyiisocyanate (507mg) in dichloromethane (20ml) at 0-5°C 
to yield the free base of the title compound (1.29g) as a white solid 5h 
(CDCI3) 149-1.95 (8H, m), 2.4 (3H, s), 3.28 (2H, d. J 7.9Hz), 3.6-3.9 (1H. 
br s), 3.78 (3H. s). 4.11 (1H, t. i 6.0Hz), 4.65 (1H. m). 6.62-6.78 (3H, m). 
6.95 (2H, d, J 6.06Hz), 7.1 (2H, d, J 8.57Hz), 7.26 (4H, m), 7.79 (2H, d, J 
20 8.37Hz), and 8.40 (3H, m). ed/Z (ESI) (MH+586. 100%). 

The solid on treatment with ethereal HCI gave the title compound as an off 
white solid. (Found: C, 62.04; H. 5.90; N. 6.39. C33H35N3O5S. HCI. 
H2O requires C, 61.91; H, 5.98, N, 6.56%) 6h (CD3OD) 1.45-1.85 (8H, 
m), 2.38 (3H, s), 3.6 (2H. d, J 6.0Hz), 3.7 (3H. s), 4.3 (1H, m), 4.68 (1 H, br 
25 s), 6.68-6.8 (3H, m), 7.1-7.45 (6H, m), 7.7-7.9 (4H, m) and 8.52 (2H, br s). 

EXAMPLE 3 

(RVN-f4-<1-(3-Cyclopentyloxy-4-methoxyDhenyl)-2-(4-pyridyl)ethyl>- 
Dhenyn-N'-<4-chlorophenylsulphonyn urea, hydrochloride 

30 From the starting aniline (I.Og) used in Example 1 and 4- 
chlorobenzenesulphonylisocyanate (0.384ml) in dichloromethane (20ml) at 
O-50C to yield the free base of the title compound (1 .49g) as a white solid, 
6h (CDcis) 1 -43-1 .9 (8H. m), 3.3 (2H, d, J 7.82Hz), 3.77 (3H. s). 4.09 (1 H, 
t, il 7.75Hz, J* 7.96Hz), 4.69 (1H, m), 5.59 (1H, br s), 6.62-6.8 (3H, m), 
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6.95-7.1 (4H. m), 7.15-7.4 (4H. m). 7.88 (2H, d, J 7.1Hz). 8.36 (2H, d, J 
6.0Hz) and 8.50 (1H, s): mil. (ESI) (MH+ 505 100%) 
The solid on treatment with ethereal HCI gave the title compound as a light 
yellow solid (Found: C, 58.33. H, 5.17, N, 6.12. C32H32CIN3O5S. HCI. 
5 O.75H2O requires C. 58.58, H, 5.30. N, 6.41%) 5h (CD3OD) 1.42-1.8 
(8H. m), 3.12 (2H. d, i 6.0Hz). 3.68 (3H. s). 4.3 (1H, m). 4.67 (1H, m), 
6.72 (3H, m). 7.1-7.25 (4H, m), 7.45-7.55 (2H, m), 7.77 (2H, d, J 3.0Hz). 
7.94 (2H. d. J 8.7Hz) and 8.55 (2H. d. 3.0Hz); m/X (ESI) (MH+ 606 
1Q0% 

10 

The advantageous pharmaGological properties of the compounds 
according to the invention may be demonstrated in the following in vitro 
and in vivo tests: 

15 1. Isolated Recombinant Human PDE IVA Enzyme 

A gene encoding human PDE IV has been cloned from human monocytes 
{Livi, sLal., 1990, Molecular and Cellular Biology, fQ, 2678). Using similar 
procedures we have cloned human PDE IV genes from a number of 
sources including eosinophils, neutrophils, lymphocytes, monocytes, brain 

20 and neuronal tissues. These genes have been transfected into yeast 
using an inducible vector and various recombinant proteins have been 
expressed which have the biochemical characteristics of PDE iV {Beavo 
and Reifsnyder, 1990, TIPS, JUL, 150), These recombinant enzymes, 
particulariy the human eosinophil recombinant PDE IVA. have been used 

25 as the basis of a screen for potent, selective PDE IV inhibitors. 

The enzymes were purified to isoenzyme homogeneity using standard 
chromatographic techniques. 

30 Phosphodiesterase activity was assayed as follows. The reaction was 
conducted in 150^,1 of standard mixture containing (final concentrations): 
50mM 2-[[tris(hydroxymethyl)methyl]amino]-1-ethanesulphonic acid (TES) 
-NaOH buffer (pH 7,5). lOmM MgCl2. 0.1 ^iM pHJ-cAMP and vehicle or 
various concentrations of the test compounds. The reaction was initiated 

35 by addition of enzyme and conducted at 30^0 for between 5 to 30 min. 
The reaction was terminated by addition of 50^1 2 ^ trifiuoroacetic acid 
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containing ['*'*C]-5'AMP for determining recovery of the product. An aliquot 
of the sample was then applied to a column of neutral alumina and the 
pH]-cAMP eluted with 10ml 0.1 TES-NaOH buffer (pH8). The pH]-5'-AMP 
product was eluted with 2ml 2M NaOH into a scintillation vial containing 
5 10ml of scintillation cocktail. Recovery of pH]-5*AMP was determined 
using the [^^^CJ-S'AMP and all assays were conducted in the linear range of 
the reaction. Results were expressed as IC50 values. 

Using this procedure, the compounds according to the invention had IC50 
10 values of 4nM (compound of Example 1), 13.9nf^ (compound of Example 
2) and 17.6nM (compound of Example 3). 

The compounds of the Examples had little or no activity against other 
isolated PDE isoenzymes (specifically PDE I, II, III or V - see WO 
15 94/14742 for experimental details) at concentrations up to lOO^iM, thus 
illustrating the selectivity of their action against PDE IV. 

2. Rat Hepat ocyte Metabolism 

The improved metabolic stability of the compounds according to the 
20 invention was demonstrated in a conventional rat hepatocyte model in 
which rat hepatocytes were cultured in the presence of test compound. 
The quantity of compound remaining after a fixed period of time was then 
determined using mass spectroscopy. 

25 Thus in one such test the compound of Example 1 was compared with a 
related compound particularly described in International Patent 
Specification No. W094/14742 in which the phenylsulphonyf group in the 
compound of Example 1 is replaced by a hydrogen atom. After 3h the 
percentage of each compound remaining was: 

30 

Compound of Example 1 - 56% 

WO 94/14732 comparison compound -3%. 

The W094/14742 compound had been extensively metabolised whereas 
35 over 50% of the compound of the invention remained after 3h, illustrating 
the advantageous in vitro metabolic stability of the compound. 
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The same two compounds were also administered orally to squirrel 
monkeys at lOmg/kg p.o,. and the plasma levels of each determin d. 
After 1h the W094/14732 compound was present at l^g/ml whereas after 
5 30min the compound of Example 1 was present at 34p.g/ml, thus 
illustrating the good oral availability of the compound. 
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CMVIM S 

1 . A compound of formula (1 ) 



L 




wherein 

=W- is (1) =C(Y)- where Y is a halogen atom, or an alky! or -XR^ 
group where X is -0-, -S(0)p- [where p Is zero or an integer of value 
1 or 2], or -N(R*^)- [ where is a hydrogen atom or an optionally 
substituted alkyi group] and R® is a hydrogen atom or an optionally 
substituted alkyl group or, (2) =N-; 

L is a -XR, [where R is an optionally substituted atkyi, alkenyl, 
cycloalkyi or cyloalkenyl group], -C(Rii)=C(Ri)(R2) or [- 
CH(Rii)]nCH(Ri)(R2) group where R^^ is a hydrogen or a fluorine 
atom or a methyl group, and R** and R2, which may be the same or 
different, is each a hydrogen or fluorine atom or an optionally 
substituted alkyl, alkenyl. alkynyl, aikoxy, alkylthio. -CO2R®, [where 
R^ is a hydrogen atom or an optionally substituted alkyl, araikyi, or 
aryl group], -CONR9R'*o [where R^ and R^^, which may be the same 
or different is each as defined for R®], -CSNR^Rio, -CN or -NO2 
group, or R^ and R^ together with the C atom to which they are 
attached are linked to form an optionally substituted cycloalkyi or 
cycloalkenyl group and n is zero or the integer 1 ; 
R3 is a hydrogen or a fluorine atom, an optionally substituted straight 
or branched alkyl group, or a hydroxy! group; 
R^ is a hydrogen atom or group -(CH2)tAr [where t is zero or an 
integer 1 , 2 or 3 and Ar is a monocyclic or bicyclic aryl group, 
optionally containing one or more heteroatoms selected from oxygen, 
sulphur or nitrogen atoms] or a group -(CH2)rAr-(L"i)n-Ar' [where is 
a divalent linking groups n is zero or an integer 1 and Ar* is -Ar, 
-CO(Alk)mAr, [where Alk is an optionally substituted straight or 
branched Ci-e alkylene, C2-6 alkenylene or C2.6 alkynyl ne chain 
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optionally int rrupted by one, two or three -O- or -S- atoms or -S(0)p- 
(where p is an integer 1 or 2) or -N(Rb)- groups and m is zero or an 
integer 1], -S02(Alk)nAr. -S02NH(Alk)mAr, -S02N(Alki)(Alk)niAr 
[where Alk"" is as defined for Alk] -S02N[(Alk)mAr]2, -CONH(Alk)mAr, 
5 -CON(Alkl)(Alk)mAr, -CON[(Alk)mAr]2. -N(Alkl )S02(Alk)mAr. 

-NHS02(Alk)mAr. -N[S02(Alk)mArl2. -NHS02NH(Alk)mAr. 
-N(Alkl)S02NH(Alk)mAr. -NHS02N(Alki)(Alk)mAr, 
-N(AIkl)S02N(Alki)(Alk)mAr, -NHS02N[{Alk)mAr]2, 
-N,(A!iil)^2M(Alk)mArl2. -N HCCOjCAIkjn^Ar. -N(Alk i)C(0)(Alk)mAr. 

10 -N[C(0)(Alk)mArl2, - NHC(0)NH(Alk)mAr. -N(Alki)C(b)NHlA^^klrnAr. 

-NHC(0)N(Alki)(Alk)mAr, -N(Alki)C(0)N(Alki)(Alk)mAr. 
-NHC(0)0(Alk)mAr. -N(Alki)C(0)0(Alk)mAr. -C(S)NH{Alk)mAr, 
-C(S)N(Alk1)(Alk)mAr. -C(S)N(Alkl)(Alk)mAr, -C(S)N[(Alk)mAr]2, 
-NHC(S)(Alk)mAr. -N(Alki)C(S)(Alk)mAr, -N[C(S)(Alk)mAr]2. 

15 -NHC(S)NH(Alk)mAr, -N(Alki)C(S)NH(Alk)mAr, 

-NHC(S)N(Alkl)(Alk)mAr. -N(Alki)C(S)N(Alki)(Alk)mAr, 
-S02(Alk)mNHet 

[where -NHet is an optionally substituted C5.7 heterocyclic amino 

group optionally containing one or more other -O- or -S- atoms or 
20 -N(Rb)., .C(0)- or -C(S)- groups], -CO(Alk)mNHet, -CS(Alk)mNHet, 

-NHS02(Alk)mNHet, -NHC(0)(Alk)mNHet. -NHC(S)(Alk)mNHet. 

-S02NH((Alk)mHet') [where Hef is an optionally substituted C5. 

ymonocyciic carbocyclic group optionally containing one or more -O- 

or -S- atoms or -N(Rb)- groups], -CONH((Alk)mHet'), 
25 -CSNH((Alk)mHef), -NHS02NH((Alk)mHet'), 

-NHC(0)NH(Alk)ni(Het') or -NHC(S)NH(Alk)m(Het') group] or R* is a 

-(CH2)tArN(Rb)CXiN(Rb)L2(Alk)mAr group where X is an oxygen or 

sulphur atom and is a divalent linking group; 

R5 is a -(CH2)tAr, -(CH2)rAr-(Li ^-Ar" o r 
30 -(CH2)tArN(Rt>)CX^N(R'>)L2(Alk)mAr group, provided that at least 

one of R4 or R5 is a -(CH2)tArN(Rb)CXi N(Rb)L2(Alk)mAr group; 

R3 is a hydrogen or a fluorine atom, or an optionally substituted alky I 

group; 

R7 is a hydrogen or a fluorine atom, an optionally substituted straight 
35 or branched alkyi group or an OR<^ group wh re Rc is a hydrogen 

atom or an optionally substituted alkyI or alkenyl group, or an 
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alkoxyalkyi, alkanoyi, formyl, carboxamido or thiocarboxamido group; 
and the salts, solvates, hydrates, prodrugs and N-oxides thereof. 

2. A compound according to Claim 1 wherein R"^ is an 
5 -ArN(Rb)CXN(Rb)L2(lk)n>Ar group. 

3. A compound according to Claim 2 wherein L2 is a -S(0)2-or 
-S{0)2NH- group, 

10 4. A compound according to Claim 3 wherein R^ is an 
-ArNHC0NHS(0)2Ar, -ArNHCSNHS(0)2Ar. 
-ArNHC0NHS(0)2NHAr or .ArNHCSNHS(0)2NHAr group where in 
each instance the Ar group is an optionally substituted phenyl group. 

15 5. A compound according to Claims 1 to 4 wherein =W- is a =C(Y)- 
group and L is a -XR group. 

6. A compound according to Claim 5 wherein Y is an -OR^ group and 
R^ is an optionally substituted alkyi group 

20 

7. A compound according to Claim 6 wherein R^ is a methyl group 
optionally substituted by one, two or three fluorine or chlorine atoms. 

8. A compound according to Claims 1 to 7 wherein L is an -OR group 
25 and R is an optionally substituted cycloalkyi group. 

9. A compound according to Claim 8 wherein R is a cyclopentyl group. 

10. A compound according to Claims 1 to 9 wherein R^, R® and R^ is 
30 each a hydrogen atom. 

11. A compound according to Claims 1 to 10 wherein R5 is an Ar group. 

12. A compound according to Claim 11 wherein R5 is an optionally 
35 substituted pyridyl group. 
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13. A compound according to Claim 12 wherein R5 is an optionally 
substitut d pyridyl group. 

14. A compound which is: 

(B)-N-[4-{1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl}- 
phenyl]-H'-(phenylsulphonyl) urea; 

(B)-N-{4-{1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl)- 

phenyl]-^'-(methylphenylsulphonyl) urea; and 

(fi)-M-[4-{1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethyl}- 

phenyl]-^'-(4-chlorophenylsulphonyl) urea; 

and the salts, solvates, hydrates, prodrugs and N-oxides thereof. 

15 A pharmaceutical composition comprsing a compound of formula (1): 



=W- is (1) =C(Y)- where Y Is a halogen atom, or an alkyi or -XRa 
group where X is -0-, -S(0)p- [where p is zero or an Integer of value 
1 or 2], or -N(Rb). [ where Rb is a hydrogen atom or an optionally 
substituted alkyI group] and R^ is a hydrogen atom or an optionally 
substituted alkyI group or, (2) =N-; 

L is a -XR, [where R is an optionally substituted alkyl. alkenyl, 
cycloalkyi or cyloalkenyl group], -C(Rii)=C(R"')(R2) or [- 
CH(Rii)lnCH(Ri)(R2) group where Ri"» is a hydrogen or a fluorine 
atom or a methyl group, and R^ and R^, which may be the same or 
different, is each a hydrogen or fluorine atom or an optionally 
substituted alkyl, alkenyl, alkynyl, alkoxy, alkytthio, -COaR^, [where 
R8 is a hydrogen atom or an optionally substituted alkyl, aralkyi, or 
aryl group], -CONR9R10 [where R9 and R10, which may be the sam 
or different is each as defined for R8], -CSNR^Rio, -CN or -NO2 
group, or Ri and R2 together with the C atom to which they are 
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attached are linked to form an optionally substituted cycloalkyi or 
cycloalkenyl group and n is zero or the integer 1 ; 
R3 is a hydrogen or a fluorine atom, an optionally substituted straight 
or branched alkyi group, or a hydroxyl group; 
R'* is a hydrogen atom or group -(CH2)tAr [where t is zero or an 
integer 1 , 2 or 3 and Ar is a monocyclic or bicyclic aryl group, 
optionally containing one or more heteroatoms selected from oxygen, 
sulphur or nitrogen atoms] or a group -(CH2)t-Ar-{Li )n-Ar' [where is 
a divalent linking group n is zero or an integer 1 and Ar* is -Ar, 
-CO(Alk)mAr, [where Alk is an optionally substituted straight or 
branched alkylene, Ca^ alkenylene or C2-6 alkynylene chain 
optionally interrupted by one, two or three -O- or -S- atoms or -S(0)q- 
(where q is an integer 1 or 2) or -N(Rt»)- groups and m is zero or an 
integer 1], -S02(Alk)nAr, -S02NH(Alk)mAr, -S02N(Alk^)(Alk)mAr 
[where Alki is as defined for Alk] -S02N[(Alk)mAr]2. -CONH(Alk)mAr, 
-CON(Alki)(AIk)mAr, -CON[(Alk)mAr]2, -N(Alki)S02(Alk)mAr, 
-NHS02(Alk)mAr, -N[S02(Alk)mArl2, -NHS02NH(Alk)mAr, 
-N(Alk'> )S02NH(Alk)mAr, -NHS02N(Alki )(Alk)mAr, 
-N(Alki )S02N(A!ki )(Alk)mAr, -NHS02N[(Alk)mAr]2, 
-N(Alkl)S02N[(Alk)mAr]2, -NHC(0)(Alk)mAr, -N(Alkl)C(0)(Alk)mAr, 
-N[C(0)(Alk)mAr]2, - NHC(0)NH(Alk)mAr, -N{Alk">)C(0)NH(Alk)mAr, 
-NHC(0)N(Alki)(Alk)mAr, -N(Alki)C{0)N(Alkl)(Alk)mAr, 
-NHC(0)0(Alk)mAr, -N(Alk1 )C{0)0(Alk)mAr, -C(S)NH(Alk)mAr, 
-C(S)N{A!ki)(Alk)mAr, -C(S)N(Alki)(Alk)mAr, -C(S)N[(Alk)niAr]2. 
-NHC(S)(Alk)mAr, -N(Alk1)C(S)(Alk)mAr, -N[C(S)(Alk)mAr]2, 
-NHC(S)NH(Alk)mAr. -N(Alki )C(S)NH(Alk)mAr, 
-NHC(S)N(Alki)(Alk)mAr, -N(Alki)C(S)N(Alki ){Alk)mAr, 
-S02(Alk)mNHet 

[where -NHet is an optionally substituted C5.7 heterocyclic amino 
group optionally containing one or more other -O- or -S- atoms or 
-N(Rb).. .C(0)- or -C(S)- groups], -CO(Alk)mNHet, -CS(Alk)mNHet, 
-NHS02(Alk)mNHet. -NHC(0)(Alk)mNHet, -NHC(S)(Alk)mNHet, 
-S02NH((Aik)mHer) [where Het' is an optionally substituted C5. 
7monocyclic carbocyclic group optionally containing one or more -O- 
or -S- atoms or -N(Rb). groups], -CONH((Alk)mHet'), 
-CSNH((Alk)mHet'). -NHS02NH((Alk)mHet'), 



BNSDOCID:<WO 9723461 A1: 



wo 97/23461 



PCT/GB96/03I96 



36 



-NHC(0)NH(Alk)m{Her) or -NHC(S)NH(Alk)m(Her) group] or is a 
-(CH2)tArN(Rb)CXi N(Rb)L2(Alk)mAr group where X is an oxygen or 
sulphur atom and is a divalent linking group; 
R5 is a -{CH2)tAr, -(CH2)t- Ar-(L1 )n-Ar' o r 
5 -(CH2)tArN(Rb)CX^ N(Rb)L2(Alk)mAr group, provided that at least 

one of R^ or R5 is a -(CH2)tArN(Rb)CXiN(Rb)L2(Alk)mAr group; 
R6 is a hydrogen or a fluorine atom, or an optionally substituted alky! 
group; 

R7 a h)(drogen or a fluorine atom, an optionally substituted straight 
10 or branched alky! group or an OR^ group where PP is a "hydrogen 

atom or an optionally substituted alkyi or alkenyl group, or an 
alkoxyalkyi, alkanoyi, formyl, carboxamido or thiocarboxamido group; 
and the salts, solvates, hydrates, prodrugs and N-oxides thereof. 



15 



9723461 A1> 



INTERNI 



NAL SEARCH REPORT 



on^J ApplicAQon No 

PCT/GB 96/03196 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 CO7D213/40 A61K31/44 
C07D311/6O 



C070213/64 C07D213/74 C07D213/62 



According to [ntemational Patent aasnfic^tion (IPC) or to both national clasidncAOon and IPC 



B. FIELDS SEARCHED 



Minimum documcnuaon searched (ctasnfication system followed by dasaficatton symbols) 

IPC 6 C07D C07C A61K 



Documcniaoon searched other than minimum documentation lo the extent that such documents are included in the fields searched 



Electronic dau base consulted dunng the international search (name of daU base and, where practical, search terms used) 



C DOCUMENTS CONStDERED TO BE RELEVANT 



Category ' 



CtUtion of document, with mdication, where appropriate, of the relevant passages 



Relevant to claim No. 



P.x 



wo 94 20446 A (CELLTECH LTD) 15 September 
1994 

see in particular page 11 

WO 94 14742 A (CELLTECH LTD) 7 July 1994 
cited in the application 
see in particular page 88 

WO 95 35281 A (CELLTECH THERAPEUTICS LTD) 

28 December 1995 

see in particular page 19 



1-15 



1-15 



1-15 



□ 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



' Speaat categones of atcd doctm&ents : 

'A' docionent defining the geitcral state of the art which is not 

conadered to be of particular relevance 
'E' earlier doounent but puUitfied on or after the tntcmadonal 

fding date 

'L' doctiment which may throw doubts on priority daimft) or 
which is dted to establish the publication date of another 
dtauon or other special reason (as specified) 

*0' document referring to an oraJ disclosure, use, exhibition or 
other means 

'P' document published prior to the international filing date but 
later than the pnoricy date claimed 



T* later documoit published after the international filing date 
or priority date and not m conflict with the applicauon but 
died to understand the prinaple or theory underlying the 
invenoon 

'X' document of particular relevance; the d aimed invention 
cannot be considered novel or caniux be considered to 
involve an invenuve step when the doctnnent is taken alone 

'Y' document of parQcular relevance; the daimed invention 

cannot be considered to involve an inventive step when the 
docurtient is combined with one or riKire other such docu- 
ments, such combination being obvious to a person skilled 
m the art. 

docuoKnt member of the tanae patent family 



Date of the actual completion of the international search 



27 March 1997 



Date of mailing of the international search report 



- 9 -06- 1997 



Name and mailing address of the ISA 

European Patent OfUce, P.B. SSIS Pauntlaan 2 
NL - 2280 HV Riiswiik 
Td. ( + 31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: ( + 31-70) 340-3016 



Authorized ofTicer 



Steendijk, M 



Farm PCT/ISA/aiO <t*cond thc»X) <July 1993) 



BNSDOCID: <WO 9723461A1> 



TIONAL SEARCH REPORT 

infamution on patent fanuly marnbcn 



.jnal Application No 

PCT/GB 96/03196 



Patent document 
cited in search report 



Publication 
d&u 



Patent family 
membcr(s) 



Publication 
date 



wu 




A 

A 


1 C HQ QA 


All 

AU 


C7CC1 1 


D 
D 


nfi no Q7 










A 1 1 

AU 




A 
A 


'^c no Qyi 










cP 


UO<tuUo!> 


A 

A 


ni ni oc 










Jr 


ficnc ICQ 


T 


f\A nc QC 










KIT 




A 


OA no 0*7 
24-02-9/ 


wo 




A 

A 


ri7 n*7 Oil 


AU 


5709294 


A 


19-07-94 










CA 


2129039 


A 


07-07-94 










CN 


1092064 


A 


14-09-94 










cz 


9402034 


A 


15-12-94 










EP 


0626939 


A 


07-12-94 










FI 


943856 


A 


22-08-94 










GB 


2279075 


A.B 


21-12-94 












--7^0SS9«A.^ . 


va0i»l<0d9j5*» 










HU 


9500330 


A 


30-10-95 










JP 


7504442 


T 


18-05-95 










NO 


943091 


A 


21-10-94 










NZ 


258982 


A 


24-02-97 










PL 


304892 


A 


09-01-95 










ZA 


9309623 


A 


18-08-94 


wo 


9535281 


A 


28-12-95 


AU 


2746195 


A 


15-01-96 










CA 


2192643 


A 


28-12-95 










FI 


965126 


A 


19-12-96 










GB 


2302692 


A 


29-01-97 










NO 


965524 


A 


20-12-96 



Form PCT/lSA/210 (patent funcly anoax) (July i992) 

BNSDOnD:<WO 9723461A1> 



